Supplementary Figure 1 . C-terminal modification of mouse h-ferritin with the Cterminal tail of Mms6 (ferritin-M6A), a magnetosome-associated protein from magnetotactic bacteria (1). Such modification led to magnetic-producing ferritin in vivo. As a result, a tumour containing ferritin-M6A has enhanced R2 relaxation relative to a tumour containing native ferritins under hypoxic regions (2). 1 ul solution of purified ferritin-M6A sample (1 mg mL -1 ) was mixed with 10 ul and 100 ul of saturated solution of sinapinic acid (MALDI matrix) and 1 ul of each mix was deposited onto the MALDI target plate. Spectral data were collected with Reflex IV (Bruker Daltonics, Germany) MALDI-TOF mass spectrometer in positive linear mode using a nitrogen laser with a wavelength of 337 nm. A total of 300 laser shots were summed for each spectrum. The mass spectrometer's parameters were optimized for the range of the m/z values from 14 to 200 kDa using Protein Calibration Standard II (Bruker Daltonics, Germany) for the calibration. Processing and analysis of the spectra were performed with Bruker FlexControl version 3.0 and FlexAnalysis version 3.0 software. Figure 6 . Enhanced R2 relaxation in C6 glioma subcutaneous tumour xenografts. CD-1 nude mice were inoculated subcutaneously with either wild type C6 glioma cells (n=3), C6 cells expressing HA-tagged h-ferritin (n=4) or C6 cells expressing HA-tagged h-ferritin-M6A (n=3). Analysis of the histograms of R2 relaxation maps showed elevated relaxation for both ferritin and ferritin-M6A overexpressing tumours. Higher relaxation rates and elevated fractions of voxels with high relaxation rates (>2.5 STD) were observed for the ferritin-M6A tumours relative to the wild type or ferritin-overexpressing tumours.
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Supplementary Figure 7.
Hypoxia-regulated iron biomineralization for cells expressing ferritin-M6A. C6 rat glioma cells overexpressing either HA-tagged ferritin of HA-tagged ferritin-M6A were cultured at normoxic and hypoxic conditions. Ferritin-M6A-expressing cells exhibited higher iron content both under normoxic (5% CO2, 95% air, 37 C) and hypoxic (5% CO2, 1% O2, 94% N2, 37C) conditions. The cells were incubated with 4% formalin in PBS and stained with DAB-enhanced Prussian blue staining.
In vitro hypoxia test
Rat glioma C6-HA-ferritin and C6-HA-ferritin-M6A cells (10 5 cells/well) were grown on untreated six-well plates with or without ferric citrate (1 mM) supplementation. Cells were grown under either normoxic or hypoxic conditions (1 % O2) for varying periods of time (48 h, 72 h and 96 h). After incubation, cells were washed twice with PBS and fixed with 3 % paraformaldehyde prepared in PBS.
Prussian blue staining on cells
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The cells were incubated in the working solution (a mix of equal parts of 10 % potassium ferrocyanide and 20 % hydrochloric acid) for 40 min. Duplicate wells were additionally treated with DAB for enhancement of the sensitivity of iron detection.
